INTRODUCTION
All species of Triatominae are susceptible to infection by Trypanosoma cruzi and consequently, are potential insect vectors of Chagas disease. Infection occurs from feeding on mammalian infected blood, with all instars capable of parasite ingestion since blood meal is required at all stages of life in triatomines (Noireau et al., 2009) . Currently, there are 140 known species of Triatominae, which is divided into 5 tribes and distributed across 15 genera (Schofield and Galvão, 2009) , with the genera Triatoma, Panstrongylus, and Rhodnius being epidemiologically the most important.
Triatominae species can be grouped into specific complexes according to morphological similarities, geographical distribution, possibility of hybridization, and molecular proximity. Because of several possible approaches on the basis of the parameters evaluated, up to now there is no consensus about the standardization of the group into complexes and subcomplexes (Schofield and Galvão, 2009) .
The systematic and specific identification of the insects has been based primarily on morphological observations, mainly with light microscopy (Lent and Wygodzinsky, 1979) . However, analysis of morphological parameters alone cannot always answer all taxonomic questions, as in the case of species such as the Brasiliensis subcomplex and Rhodnius genus (Monteiro et al., 2001; Jurberg, 2003) . In order to resolve these issues, more sensitive cytogenetic approaches are needed to distinguish among these species.
In cytogenetics, biological models of triatomine bugs are important because they have holocentric chromosomes, which have diffuse kinetochores distributed along the chromosomes and not a single kinetochore located in the centromeric region. These insects also perform an unusual meiosis in which the segregation of sex chromosomes is post-reductional (Barth, 1956; Ueshima, 1966) .
Most of the cytogenetic results for triatomines were obtained on the basis of chromosome comparisons that relied on conventional staining. In these studies, the comparison criteria were often the number, morphology, and disposition of chromosomes in the metaphase plate. The data obtained from these investigations provided the first indications of the processes that occurred during chromosomal evolution in these insects (Pérez et al., 1992; Panzera et al., 2010) .
According to Monteiro et al. (2001) , it is difficult to explain the Brasiliensis subcomplex classification by using morphological parameters alone, because these species are cryptic. Thus, cytogenetic studies can be considered an important tool for the differentiation of these species (Pérez et al., 1992) .
The species Triatoma lenti, described by Sherlock and Serafim in 1967 , is a Hemiptera that belongs to the Infestans group, Infestans complex, and Brasiliensis subcomplex (Schofield and Galvão, 2009 ). This subcomplex is present in South America and consists of 9 species: T. brasiliensis, T. juazeirensis, T. melanica, T. melanocephala, T. petrochiae, T. lenti, T. sherlocki, T. tibiamaculata, and T. vitticeps (Schofield and Galvão, 2009) .
T. lenti is found only in Brazil and is endemic to Bahia and Goiás (Carcavallo et al., 1999) , and according to Sherlock and Guitton (1974) , it was found infected with the protozoan T. cruzi.
To elucidate the mechanisms involved in the cytogenetic characteristic of these insects during cell division and to understand and differentiate the organisms of the Brasiliensis subcomplex, we have described for the first time the karyotype of T. lenti and examined in detail its spermatogenesis. These data will aid in the evolutionary study of the insects, and thus, help us understand this important insect vector of Chagas disease and contribute to the control of the populations.
MATERIAL AND METHODS
The species analyzed was T. lenti. For the study, 15 specimens were used. The insects were provided by Triatominae Insectarium of São Paulo State University (UNESP, city of Araraquara, Brazil). The seminiferous tubules of the adult males underwent lacto-acetic orcein staining (De Vaio et al., 1985, with modifications) . The slides were analyzed using a light microscope (Jenaval-Zeiss), which was coupled to a digital camera and an AxioVision LE 4.8 image analyzer (Copyright © 2006 . The images were magnified by 1000X.
RESULTS
Through the cytogenetic technique of lacto-acetic orcein staining, it was possible to determine the diploid chromosome set of T. lenti. On the basis of the meiotic metaphases, the studied species showed the karyotype 2n = 22 (20A + XY), i.e., 10 pairs of autosomes and 2 sex chromosomes in metaphase I and 10 autosomes and 1 pair of sex chromosomes in metaphase II (Figure 1 ). Karyotype analysis showed that some autosomes were larger than the others. The sex chromosomes were the smallest in the chromosome set and differed in size and coloration, being the largest and most heteropycnotic. The polyploid nuclei of the nutritive cells of the seminiferous tubules showed a higher degree of heteropycnosis and a more evident corpuscle (Figure 2A ). In relation to the spermatogenesis of T. lenti, the following was observed. During meiotic division, and more specifically during the diffuse stage of prophase I, it was possible to monitor chromatin condensation. In the initial diffuse stage ( Figure 2B and C) , the condensed chromatin presented some regions as more heteropycnotic than others. An individualization of chromosomes was noted in nuclei in the intermediate diffuse stage (Figure 2D ) and final diffuse stage ( Figure 2E ). In metaphase I, 2 univalent sex chromosomes were located in the center of the ring formed by autosomal bivalents ( Figure 2F ). In this phase, the condensed chromosomes showed varying degrees of heteropycnosis among them, with some autosomes being more heteropycnotic than the sex chromosomes. In metaphase II, chromosomes showed the same ring disposition (Figure 2G) . Different degrees of heteropycnosis were observed on chromosomes during metaphases analyzed in lateral view ( Figure 2H ). In the meiotic metaphase, the difference in size among the heterochromosomes was evident. Cells in the telophase did not show the late migration phenomenon ( Figure 2I ). 
DISCUSSION
Cytogenetic studies have significantly contributed to our understanding of the taxonomy and systematics of insects, despite the small size of the chromosomes and their holocentric nature, which hinder in the detection of their rearrangement or changes in the structures (Camargo et al., 2006) .
Cytogenetic analysis of T. lenti permitted us to observe that these organisms have holocentric chromosomes, supporting the hypothesis that all Heteroptera have holocentric chromosomes (Souza and Itoyama, 2006) . The Heteroptera holocentric chromosomes are an excellent material for study and are used as models in investigations, since they have peculiar and interesting characteristics such as kinetic activity restricted to the chromosome ends, which is presumed to occur during chiasma finalization. These insects also undergo inverted meiosis for sex chromosomes, since the first division is reductional for autosomes and equational for the sex chromosomes, while the second division is equational for autosomes and reductional for sex chromosomes (Ueshima, 1979) .
Through this technique, it was possible to identify the condensed chromatin, since this conventional cytogenetic technique enables a refined differentiation between euchromatin and heterochromatin. This is because of the stronger staining of euchromatin than heterochromatin, since heterochromatin has higher compression and more proteins than euchromatin (Azeredo-Oliveira, 1990 ).
The basic number of chromosomes for triatomines is 2n = 22, with 10 pairs of autosomes and 1 pair of sex chromosomes. However, there are species with multiple sex chromosomes (XY, X 1 X 2 Y, X 1 X 2 X 3 Y), caused by fragmentation of the original X (Ueshima, 1966) .
The analysis of metaphases in frontal view allows the description of the karyotype and analysis of chromosomes in Heteroptera, for in this phase of cell division, chromosomes are highly compressed, meaning that they are in their highest degree of condensation. Thus, on the basis of the metaphases analyzed, we observed that males of T. lenti have the karyotype 2n = 22 (20A + XY), demonstrating thereby that this organism has the modal chromosome set found in triatomines. It is believed that 60% of the species analyzed of triatomine bugs have a diploid number of chromosomes: 2n = 20A + XY (Tavares and Azeredo-Oliveira, 1997a) .
Among the triatomines, there is little variation in the size of the chromosomes (De Vaio et al., 1985) . However, analysis of the karyotype of T. lenti demonstrates that the chromosomes show variation in size and degree of heteropycnosis. De Vaio et al. (1985) performed cytogenetic analysis of 3 species of insects and noted that these organisms had 1 to 3 larger and more heteropycnotic chromosomes.
The Brasiliensis subcomplex is composed of 9 species (Schofield and Galvão, 2009) , and the karyotypes of 7 species have already been described: T. brasiliensis, T. juazeirensis, T. melanica, T. petrochiae, T. tibiamaculata, T. vitticeps (Panzera et al., 2010) , and T. melanocephala (Alevi et al., 2012) . Here, on the basis of the analysis of the meiotic metaphase, the karyotype of T. lenti has been described for the first time. This organism, like T. brasiliensis, T. juazeirensis, T. melanica, and T. petrochiae, has a diploid chromosome set that consists of 2n = 22 chromosomes (2n = 20A + XY), demonstrating that T. lenti, with respect to karyotype analysis, is close to most species that have already been analyzed cytogenetically in this subcomplex.
The species T. tibiamaculata and T. vitticeps share some morphological similarities with the species of the Brasiliensis subcomplex, but when analyzed cytogenetically and on a molecular basis, they are related to a greater extent to the Triatominae of North America, such as T. tibiamaculata and T. vitticeps, which have a system of multiple sex determination because of multiple sex chromosomes. In other words, the karyotype of male T. tibiamaculata is 2n = 20A + X 1 X 2 Y (Panzera et al., 1996) and the karyotype T. vitticeps is 2n = 20A + X 1 X 2 X 3 Y (Schreiber and Pellegrino, 1950) . Mitochondrial DNA sequences also confirm the close phylogenetic relationship between these Hemiptera and the ones present in North America (Schofield and Galvão, 2009 ). Alevi et al. (2012) recently described the karyotype of T. melanocephala (2n = 20A + X 1 X 2 X 3 Y) and suggested the exclusion of T. melanocephala, T. vitticeps and T. tibiamaculata from the subcomplex by similarity with the triatomines in North America.
Analysis of the seminiferous tubule cells of T. lenti, allowed the observation of chromosome characteristics and the meiotic behavior of this insect. The polyploid nuclei showed a high degree of heteropycnosis and a more evident corpuscle. Other species of Heteroptera analyzed cytogenetically also demonstrated these characteristics in the polyploid nucleus (Tavares and Azeredo-Oliveira, 1997b) .
The meiotic process of holocentric chromosomes was corroborated by the analysis of the spermatogenesis of T. lenti. The chromosomes showed normal patterns found in triatomines, such as the arrangement of sex chromosomes in the center of the ring formed by autosomes (De Vaio et al., 1985; Pérez et al., 1992) . The inverted meiosis phenomenon for heterochromosomes was also confirmed in the present study.
This study contributed to knowledge on Triatominae. These data allow the Brasiliensis subcomplex to be understood better, since it is composed of cryptic species. Therefore, accumulation of more biological data will make it easier to understand the evolution and biology of these insects, which are important insect vectors of Chagas disease.
